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(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the replacing cost of a 
wire rope by making it possible to perform the accurate judgment 
of the life of the wire rope. 

SOLUTION: The ratio of the result of the computation of the 
breaking life of a wire by the Niemann method and the actual bent 
number of the wire is made to be the life ratio data. The ratio 
between the result of the strand- torsion test of the wire (the 
excessive wound part in manufacturing or after use), which has 
not passed a sheave and the result of the strand-tension test of 
the wire, which has passed the sheave, is made to be the 
deterioration life data, and the correlation-curve drawing of the life 
ratio data and the deterioration rate data is prepared beforehand. 
When the life of the wire is judged, the ratio between the result of 
the strand-torsion test of the excessive wound part and the result 

of the strand-torsion test of the wire, which has passed over the sheave, is obtained as the present 
deterioration test, and the present life rate corresponding to the present deterioration rate is obtained 
from the above described correlation curve. Then, the remaining life of the wire is obtained from the 
relationship between the actual bent number of the wire and the present life rate, and the life is judged. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the life judging approach of the wire 
rope used for the hoisting equipment of for example, a head-lining transit type crane. 
[0002] 

[Description of the Prior Art] If the number of open circuits of the strand of a between is 
counted and this number of open circuits reaches the number of conventions from 1 of a 
wire rope as the life judging approach of the conventional wire rope for cranes, generally 
judging with a life and exchanging a wire rope is known. Moreover, as quantitative 
evaluation of a wire rope, the tensile strength of the sample of the wire rope currently 
used for the hoisting equipment of a crane is measured, and the judging-at rate of 
difference on the strength by the comparison with tensile strength [ of this sample ] and 
tensile strength of new wire rope-life approach etc. is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the life judging of the wire rope 
by the number of strand pieces, only the strand piece of a table can be distinguished 
outside a wire rope, but since an internal strand piece cannot be checked visually, an 
exact life judging is difficult for it. In this case, although it is possible to distinguish the 
strand piece inside a wire rope using various detectors, many burdens are placed while 
detection facility cost will increase, if various detectors are used. Moreover, even if it 
distinguishes the strand piece inside a wire rope, the generating stage of a strand piece 
will have 4 - 80 percent of the fracture life of a wire rope, and big dispersion, and the life 
judging of a wire rope exact anyway will be difficult. Although the life judging of a wire 
rope has residual lives of enough, it will be necessary to judge it a little early in 
consideration of safety, and it has become the cause which causes the jump of wire rope 
replacement costs from such a situation. 

[0004] Moreover, by the approach by the comparison of tensile strength, since even the 
fractured wire rope is 80 - 90% of a new wire rope, much dispersion will arise to the 
tensile strength difference of the used wire rope and a new wire rope, and an exact wire 
rope life judging will need to judge the life of a wire rope as well as the case of a strand 
piece a little early difficult therefore. 

[0005] As this invention is made in order to cancel this inconvenience, and the life 
judging of an exact wire rope can do it, it aims at offering the life judging approach of the 
wire rope for cranes that reduction of the replacement costs of a wire rope can be aimed 
at. 

[0006] 

[Means for Solving the Problem] In order to attain this object, the life judging approach 
of the wire rope for cranes concerning this invention The fracture life count result of the 
wire rope are the life judging approach of the wire rope used for the hoisting equipment 
of a crane, and according to a Niemann style, The strand torsion test result of the wire 
rope which has not passed the sheave while using as life ratio data a ratio with the count 



by which the wire rope was bent by passing two or more sheaves actually, A ratio with 
the strand torsion test result of the wire rope which passed the sheave is used as 
degradation life data. Prepare beforehand the correlation data of said life ratio data and 
said degradation ratio data, and it faces judging the life of the wire rope currently used for 
the hoisting equipment of a crane. While asking for the ratio of the strand torsion test 
result of the wire rope which has not passed the sheave, and the strand torsion test result 
of the wire rope which passed this sheave as a current degradation ratio By asking for the 
current life ratio corresponding to this current degradation ratio from said correlation 
data, and searching for the residual life of a wire rope based on the relation between the 
count by which the wire rope was actually bent by passing a sheave, and said current life 
ratio It is characterized by judging the life of a wire rope. 
[0007] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this 
invention is explained with reference to drawing 1 - drawing 6 . The graphical 
representation showing the comparison with the fracture life count result [ according / 
drawing 2 / to a Niemann style ] of a wire rope according [ drawin g 1 ] to outline 
structural drawing of the loop wheel machine style of an overhead traveling crane, and 
the fracture life of the actual wire rope by the system, The table Fig. where drawing 3 
shows an example of the degradation ratio data in a tension test, an elongation trial, and a 
strand torsion test to a life ratio data list, The graphical representation in which drawing 4 
shows the correlation of the degradation ratio of****, elongation, and strand torsion and 
a life ratio, the graphical representation in which drawing 5 shows the correlation of the 
degradation ratio of strand torsion and a life ratio, and drawin g 6 are the graphical 
representations for explaining the comparison with the conventional example of the 
replacement costs of a wire rope, 

[0008] First, for convenience, if the outline of the loop wheel machine style of an 
overhead traveling crane is explained with reference to drawing 1 , the wire rope 2 of 
explanation which let out this device from the drum 1 passes the lower sheave 3 and the 
up sheave v 4 by turns, and is connected to the rope balance metallic ornaments 5 after that. 
And a wire rope 2 passes each sheaves 3 and 4, and repeats bending return as the lower 
sheave 3 is lowered. Here, make a motion in case a wire rope 2 passes a sheave 3 or 4 
once into one bending, and let this count be a count of bending, 

[0009] When the outline of the life judging approach of the wire rope for cranes which is 
an example of the gestalt of operation of this invention is explained, this life judging 
approach First, while using the ratio of the fracture life count result of the wire rope 2 by 
Niemann style, and the actual count of bending of a wire rope 2 as life ratio data The 
strand torsion test result of the wire rope 2 (throwing away volume section after the time 
of manufacture, or an activity) which has not passed sheaves 3 and 4, The correlation 
data of life ratio data and degradation ratio data are beforehand prepared by using as 
degradation life data a ratio with the strand torsion test result of the wire rope 2 which 
passed sheaves 3 and 4. 

[0010] And it faces judging the life of the wire rope 2 currently used for the hoisting 
equipment of a crane. While asking for the ratio of the strand torsion test result of the 
wire rope 2 (throwing away volume section after the time of manufacture, or an activity) 
which has not passed sheaves 3 and 4, and the strand torsion test result of the wire rope 2 
which passed these sheaves 3 and 4 as a current degradation ratio The life of a wire rope 



2 is judged by asking for the current life ratio corresponding to this current degradation 
ratio from said correlation data, and searching for the residual life of a wire rope 2 based 
on the relation between the count of bending of the actual wire rope 2, and said current 
life ratio. 

[001 1] Hereafter, it explains in full detail. A Niemann style which is known is used for 
count of the fracture life of the wire rope 2 at the time of asking for life ratio data, ab- 
(D/d-9/a) / [ N=170000x/ {/ / / (sigma+4) /} ] 2 however, the count of sheave passage to 
N:rope fracture and a: — the tensile stress of the multiplier by the configuration of a 
sheave, the multiplier by the configuration of b: rope, the diameter of D: sheave, the 
diameter of d:rope, and sigmaxope — here, a= 1 .0 and b= 0.78 are used for a= 1.0, b= 
1.11, and a ladle crane at a common overhead traveling crane. Although this value of a 
and b is a track record value calculated from the count of bending of the wire rope used 
with the system, according to the class of crane etc., it is changed suitably and used. The 
comparison with the fracture life count result by Niemann style and the actual fracture 
life by the system is shown in drawing 1 . Both approximate so that clearly from drawing 
1 , and it turns out that accuracy is comparatively asked for the fracture life of a wire rope 
by count by Niemann style. 

[0012] In order to presume the actual count of bending at the time of asking for life ratio 
data, an instrumentation of operation is installed, or it asks for the count of sheave 
passage from the motion of 1 cycle so that all the counts of bending in the duration of 
service of a wire rope 2 (count of lifting) may count, and asks for the count of bending 
from the number of cycles in duration of service. Let the ratio which is as a result of [ by 
Niemann style ] fracture life count, and broke this count of bending be life ratio data. In 
addition, an example of how to ask for a life ratio is shown in the column of the 
"operating condition" of drawing 3 . 

[0013] Next, degradation ratio data are explained. Drawing 3 is what showed an example 
of the inspection result at the time of throwing away tensile strength, an elongation 
percentage, and a strand torsion test after the activity of a wire rope 2, and performing 
them in the volume section and the passage section of sheaves 3 and 4, and uses as 
degradation ratio data the ratio which threw away the value Y of the sheave passage 
section and was broken by the value X of the volume section. In addition, although the 
wire rope 2 threw away X and being considered as the value of the volume section with 
the gestalt of this operation, it replaces with this and is good also considering X as a value 
at the time of manufacture of a wire rope 2. 

[0014] The correlation result of the degradation ratio and life ratio by two or more sets 
(the gestalt of this operation four sets of A-D) of system tests is shown in drawing 4 . A 
strand number of twist shows correlation with a life most notably, and since tensile 
strength and elongation have little lowering of a value until it results in a fracture life, it 
turns out that a life ratio changes with slight measurement errors and dispersion a lot, and 
it is inferior to the dependability of presumed precision, so that clearly from drawing 4 . 
Thus, as a result of analyzing many data about degradation of the wire rope 2 in the 
system, expressing degradation of a wire rope 2, i.e., a life, most clearly solved that it was 
a strand number of twist by the torsion test of a strand, and, thereby, it has adopted the 
strand number of twist as degradation ratio data. 

[0015] In addition, it is shown how each value of drawing 4 is the value which exchanged 
the wire rope 2 and investigated the sample, and a value of the sample of a wire rope 2 



fractured actually, when the strand of a wire rope 2 is disconnected for the first time, and 
a life judging the open-circuit generating stage of a strand differs greatly from 40 - 80% 
of a life, and according to an open circuit of the conventional strand is not appropriate. 
The correlation curve (correlation data) of the degradation ratio and life ratio which 
eliminated unnecessary data (hauling and elongation) from drawing 4 to drawing 5 , and 
were limited to the strand number of twist at it is shown. 

[0016] Next, how to judge the life of a wire rope 2 using the correlation curve of drawing 
5 is explained. First, the strand torsion test of the sample of a wire rope 2 which passed 
sheaves 3 and 4 actually is carried out, and it asks for a strand number of twist. It doubles 
with the suiting point of the axis of ordinate of drawing 5 by making into the present 
degradation ratio the ratio which this strand number of twist was thrown away after the 
activity of a wire rope 2, and was divided by the strand number of twist of the volume 
section (at or the time of manufacture), and a straight line is horizontally drawn in this 
condition. The points A and B that this straight line intersects a correlation curve are 
searched for. A straight line is vertically drawn towards an axis of abscissa from Points A 
and B, and it asks for the intersections C and D with an axis of abscissa. The value of the 
crossing points C and D shows the current life ratio of a wire rope 2. 
[0017] Supposing Point C is 60% and Point D is 75%, it turns out that the residual life 
ratio of this wire rope 2 is 40 - 25%. By breaking the actual count of bending furthermore 
called for from the track record duration of service or the count of crane lifting of this 
wire rope 2 by the present life ratio, the count of total bending of by the count of bending 
of how many times to result in a fracture life is easily calculable from the count of 
residual bending of by the count of bending of how many times to result in a fracture life 
the back (residual life), and the beginning. Consequently, the count of bending total about 
the wire rope 2 used on the same conditions will only be counted, the exact life to 
fracture can be judged easily, and sharp reduction of the replacement costs of a wire rope 
can be aimed at. 

[0018] In addition, the result of having compared the conventional example and this 
invention with drawing 6 about the replacement costs of a wire rope is shown. When the 
life judging approach of the wire rope by this invention was used so that clearly from 
drawing 6 , compared with the former, about 36% of costs cutback has been attained. 
[0019] 

. [Effect of the Invention] By this invention, since the life judging of an exact wire rope 
can be performed only by counting the total count of bending, the replacement period of a 
wire rope is extended, it exchanges, and the effectiveness that sharp reduction of costs 
can be aimed at is acquired, so that clearly from the above-mentioned explanation. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fracture life count result of the wire rope are the life judging approach of 
the wire rope used for the hoisting equipment of a crane, and according to a Niemann 
style, The strand torsion test result of the wire rope which has not passed the sheave 
while using as life ratio data a ratio with the count by which the wire rope was bent by 



passing two or more sheaves actually, A ratio with the strand torsion test result of the 
wire rope which passed the sheave is used as degradation life data. Prepare beforehand 
the correlation data of said life ratio data and said degradation ratio data, and it faces 
judging the life of the wire rope currently used for the hoisting equipment of a crane. 
While asking for the ratio of the strand torsion test result of the wire rope which has not 
passed the sheave, and the strand torsion test result of the wire rope which passed this 
sheave as a current degradation ratio By asking for the current life ratio corresponding to 
this current degradation ratio from said correlation data, and searching for the residual 
life of a wire rope based on the relation between the count by which the wire rope was 
actually bent by passing a sheave, and said current life ratio The life judging approach of 
the wire rope for cranes characterized by judging the life of a wire rope. 



[Translation done ] 



